Caldesmon phosphorylation is catalyzed by two kinases in permeabilized and intact vascular smooth muscle.
Smooth muscle contraction is initiated by myosin light chain (MLC) phosphorylation catalyzed by the Ca(2+) dependent MLC kinase. However, many aspects of smooth muscle contraction cannot be accounted for by MLC phosphorylation. One hypothesis that has received experimental support involves the thin filament protein caldesmon. Caldesmon inhibits myosin ATPase activity; phosphorylation of caldesmon relieves this inhibitory effect. The primary candidates for catalysis of caldesmon phosphorylation are the p42/p44 ERK MAP kinases. However, we and others have shown that inhibition of the ERK MAP kinases has no effect on many smooth muscles. The goal of this study was to determine if evidence for a second endogenous caldesmon kinase may be obtained. We used Triton X-100 skinned and intact tissues of the swine carotid artery to address this goal. Caldesmon phosphorylation was evident in resting and Ca(2+) stimulated Triton X-100 skinned fibers. Ca(2+)-dependent caldesmon phosphorylation was partially sensitive to the ERK MAP kinase inhibitor PD98059, whereas all caldesmon phosphorylation was sensitive to the general kinase inhibitor, staurosporine. Histamine increased caldesmon phosphorylation levels in intact swine carotid artery, which was sensitive to both PD98059 and staurosporine. Histamine increased ERK MAP kinase activity, which was reversed by PD98059, staurosporine, and EGTA. Histamine-induced contractions were inhibited by staurosporine but not by PD98059. We interpret these results to suggest that although ERK MAP kinases catalyze caldesmon phosphorylation, a second staurosporine sensitive kinase is also important in caldesmon phosphorylation and it is this pathway that may be more important in contractile regulation.